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(54) CLOCK SWITCHING CIRCUIT 
(57)Abstract: 

PROBLEM TO BE SOLVED: To make settable more frequencies without making 
a clock switching circuit large in scale by extracting pulses of a master clock 
signal every time a specific time has passed after a set value corresponding to 
target synchronism is reached. 

SOLUTION: A setting means 4 sets the value corresponding to a clock signal of 
desired frequency and a counting means 2 once counting pulses of MCLK by the 
value set by the setting means 4 outputs a carry signal having the same width as 
the synchronism of MCLK. An extracting means 3 inputs MCLK and outputs the 
pulses of MCLK each time the counting means 4 outputs the carry signal. 
According to the set value of the setting means 4, the master clock signal is 
switched to one of clock signals of synchronism, so the need for a circuit which 
generates clock signals of different frequencies at the same time and a circuit 
which selects a desired clock signal among clock signals is eliminated. Further, 
since the clock signal is switched in timing synchronizing with the master clock 
signal, no hazard is caused even when the set value is varied. 
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CLAIMS 



[Claim(s)] 

[Claim 1] counting which carries out counting of the pulse of a master clock 
signal to a setting means set up the value corresponding to the target period of a 
clock signal, in the clock electronic switch which changes a master clock signal 
to the clock signal which has the period of the integral multiple of this master 
clock signal — a means and said counting — the clock electronic switch 
characterized by to have an extract means extract the pulse of a master clock 
signal whenever the enumerated data in a means reach the set point of said 
setting means. 

[Claim 2] said extract means — said counting — the clock electronic switch 
according to claim 1 characterized by having a delay means to extract a master 
clock signal after predetermined time after the enumerated data in a means 
reach the set point of said setting means. 

[Claim 3] said counting - the clock electronic switch according to claim 2 
characterized by for a means outputting a carry signal if counting only of the set 
point in said setting means is carried out, and a delay means delaying 
[ predetermined time ] said carry signal. 

[Claim 4] Said extract means is a clock electronic switch according to claim 3 



characterized by extracting the pulse of the master clock signal generated during 
the output period of the carry signal delayed in said delay means. 
[Claim 5] said extract means - said counting - the clock electronic switch 
according to claim 3 characterized by delaying the carry output of a means more 
than the width of face of the pulse of a master clock. 

[Claim 6] said counting - the clock electronic switch according to claim 5 which a 
means carries out counting of this pulse with one edge of the pulse of a master 
clock signal, and is characterized by said extract means having the flip-flop 
which latches said carry signal with the edge of another side of a master clock 
signal. 

[Claim 7] Said extract means is a clock electronic switch according to claim 6 
characterized by having the AND circuit which takes the output of said flip-flop, 
and the AND of a master clock signal. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the circuit changed to the clock 



signal which has especially the frequency of the request of a clock signal in two 
or more frequencies which can be set up about the circuit which generates the 
clock signal used as the basic signal of circuit actuation. As one of the 
approaches which stops the power consumed in the circuit in an information 
processor, there is the approach of making the working speed of a circuit late. In 
order to make the working speed of a circuit late, it can realize by making late the 
frequency of the clock signal which operates a circuit, and the various circuits 
changed to the clock signal which has the frequency of a request of a clock 
signal are known. 
[0002] 

[Description of the Prior Art] The 1st conventional clock electronic switch is 
shown in drawing 6 . As for a clock generation circuit and 52, in drawing 6 , 51 is 
[ a setting register and 53 ] selectors. The clock generation circuit 51 generates 
the clock signal of two or more frequencies, and outputs the clock signal of each 
frequency to a selector 53. n-bit data of 52 are the register stored, and, as for a 
setting register, the value corresponding to a target clock frequency is stored. A 
selector 53 chooses the clock signal of the frequency corresponding to the value 
stored in the setting register from the clock signals of two or more frequencies 
which the clock generation circuit 51 generated. 

[0003] Here, the clock generation circuit 51 shall store the value of 2 bits that the 



clock signals CLK0-CLK3 of four kinds of frequencies should be generated, and 
the setting register 52 should make possible a setup of four kinds of clock 
signals. Drawing 7 is a timing diagram of operation in the 1st conventional clock 
electronic switch. The actuation which changes a clock signal from CLK1 to 
CLK2 and CLK2 to CLK1 is explained using drawing 7 . 

[0004] While "01" corresponding to CLK1 in the value of the setting register 52 is 
stored, a selector 53 outputs CLK1 alternatively. The change of a clock signal is 
generated by a demand of a user or decision of CPU. Generating of the 
directions which change a clock signal from CLK1 to CLK2 changes the value of 
the setting register 52 into "01" which shows CLK2 from "00" which shows CLK1. 
A register 53 answers that the value stored in the setting register 52 changed, 
and outputs CLK2 alternatively. 

[0005] Moreover, if the directions returned to CLK1 from CLK2 occur, the value 
change by which the value of the setting register 52 is stored in "00" from "01", 
and return and a selector 53 are stored in the setting register 52 will be 
answered, and CLK1 will be outputted alternatively. In the 1st conventional clock 
electronic switch shown in drawing 6 , it is the configuration that a clock signal 
changes the moment the value of the setting register 52 changed. Therefore, 
depending on the timing of change of the set point, a hazard occurs in the output 
of a selector 53, and the problem that the circuit which operates in response to 



the clock signal outputted from a selector 53 malfunctions arises. For example, if 
the value which specifies the clock signal just before the pulse of a clock signal 
to choose falls is set as the setting register 52, a pulse (hazard) with slight time 
amount width of face will be outputted from a selector 53. 
[0006] Moreover, if the class of frequency which can be set up is increased, the 
clock generation circuit 51 will large-scale-ize, and complication and the problem 
of large-scale-izing will also produce the selector which chooses one 
predetermined out of many clock signals. In order to solve the above-mentioned 
problem, the clock electronic switch which generates a clock signal with the 
frequency of hope exists by extracting, whenever the time amount which had the 
pulse of a master clock signal with a fixed frequency set up passes. The clock 
electronic switch in the 2nd former is shown in drawing 8 . 
[0007] For 61, as for a counter and 63, in drawing 8 , a master clock generating 
circuit and 62 are [ a setting register and 64 ] AND circuits. Here, the clock 
generation circuit 61 outputs a master clock signal with a certain frequency, and 
a counter 62 carries out counting of the pulse which the master clock generating 
circuit 61 generates. The numeric value corresponding to the frequency of hope 
is stored, and a counter 62 will output a carry signal to the setting register 63, if 
only the value set as the setting register 63 carries out counting of the pulse of a 
master clock signal. AND circuit 64 takes the clock pulse of the clock generation 



circuit 61 , and the AND of the carry signal of a counter 62. 
[0008] Therefore, the clock electronic switch of drawing 9 generates the clock 
signal of a predetermined frequency by extracting the pulse which the master 
clock generating circuit 61 outputs with the time interval according to the value in 
which it was stored by the setting register 63. According to the clock electronic 
switch of drawing 9 , since a master clock generating circuit should just generate 
the pulse of one certain frequency, it can realize the miniaturization of a circuit. 
Moreover, the timing from which a clock signal changes is not dependent on the 
timing of storing of the value to a setting register, and synchronizes with a 
master clock signal. 
[0009] 

[Problem(s) to be Solved by the Invention] However, the start and the fall of a 
carry signal which a counter 62 outputs are only in time amount slighter than the 
standup of the pulse of a master clock signal, as shown in drawing 10. 
Consequently, the width of face of the pulse extracted becomes short a little, and 
also only time amount with slight pulse and carry signal which should be thinned 
out laps, and only minute time amount is outputted. Therefore, even if it used the 
clock electronic switch shown in drawing 9 , the problem of generating of a 
hazard still remained. 

[0010] In this invention, while offering the clock generation circuit whose setup of 



more frequencies is attained that the above-mentioned trouble should be solved, 
without causing large-scale-ization of a circuit, the change of a clock signal is 
performed to the optimal timing, and it aims at offering the clock electronic switch 
which does not make a clock signal generate a hazard. 
[0011] 

[Means for Solving the Problem] counting to which the clock electronic switch of 
claim 1 of this invention carries out counting of the pulse of a master clock signal 
to a setting means to set up the value corresponding to the target period of a 
clock signal — a means and counting — after the enumerated data of a means 
reach the set point of a setting means, whenever it passes predetermined time, it 
has an extract means to extract the pulse of a master clock signal. 
[0012] According to invention of claim 1 , in order to change a master clock signal 
to the clock signal of any one period of two or more periods according to the set 
point of a setting means, the circuit which generates the clock signal of two or 
more frequencies to coincidence, and the circuit which chooses one of the 
requests from two or more clock signals become unnecessary. Moreover, it is 
not based on the timing of a setup of the value to a setting means, and since a 
clock signal changes to the timing which synchronized with the master clock 
signal, a hazard is not generated even if the set point changes during the output 
period of a clock signal, furthermore, a clock pulse — counting — since it 



generates whenever a means carries out counting only of the set point in a 
setting means, the pulse of the master clock signal which should be thinned out 
is not outputted and generating of a hazard is suppressed completely. 
[0013] invention of claim 2 - counting - after the enumerated data in a means 
carry out counting only of the value set as the setting means, it has a delay 
means to extract a master clock signal, after predetermined time, according to 
invention of claim 2 - the timing of an extract of a master clock ~ counting - it 
shifts from completion of counting of the set point in a means, invention of claim 
3 - counting — whenever a means carries out counting only of the set point in a 
setting means, the carry signal of predetermined time width of face is outputted, 
and a carry signal is delayed with a delay means. 

[0014] According to invention of claim 3, the phase of a carry signal shifts from 
the phase of a master clock signal. In invention of claim 4, the master clock 
pulse generated during the output period of the delayed carry signal is extracted. 
Since the phase of the delayed carry signal has shifted from the master clock 
signal according to invention of claim 4, a gap of delicate timing with the pulse of 
a carry signal and a master clock signal is absorbed, and can make the width of 
face of the pulse extracted in agreement with the pulse width of a master clock 
signal. 

[0015] invention of claim 5 — an extract means — counting — the carry output of a 



means is delayed more than the width of face of the pulse of a master clock 
signal. Since the pulse of the master clock signal which laps with 1 time of a 
carry signal can be set only to one according to invention of claim 5, the pulse of 
the master clock signal which laps with a carry signal only of a minute period is 
lost, and generating of a hazard can be prevented. 

[0016] invention of claim 6 — counting » a means carries out counting of the 
pulse with one edge of the pulse of a master clock signal, and an extract means 
latches a carry output with the edge of another side of the pulse of a master 
clock signal. According to invention of claim 6, generating of a hazard is 
prevented, as it can be delayed more than the pulse width of a master clock 
signal and the carry output was mentioned above. 

[0017] In invention of claim 7, an extract means has the AND circuit which takes 
the output of a flip-flop, and the AND of a master clock signal. According to 
invention of claim 7, the clock signal which has the period of the integral multiple 
of a master clock signal, and has the same width of face as the pulse of a master 
clock signal is outputted. 
[0018] 

[Embodiment of the Invention] The conceptual diagram of the clock electronic 
switch of this invention is shown in drawing 1 . drawing 1 -- setting 2 
counting — as for a means and 3, an extract means and 4 are setting means. 



counting - a means 2 carries out counting of the pulse of the master clock signal 
(MCLK) of fixed width of face and a fixed period, the value corresponding to the 
clock signal of a desired frequency in the setting means 4 - setting up 
counting - a means 2 will output the carry signal of the same width of face as the 
period of MCLK, if only the value which the setting means 4 set up carries out 
counting of the pulse of MCLK. the extract means 3 - MCLK - inputting - 
counting - the pulse of MCLK is outputted whenever a means 4 outputs a carry 
signal. 

[0019] The clock electronic switch in the gestalt of the operation of this invention 
to drawing 2 is shown, as shown in drawing 2 , a master clock signal is outputted 
from the master clock generation circuit 1 - having - the setting means 4 -- from 
the n-bit register 41 -- becoming - counting - a time means consists of a n-bit 
counter 21 . The data of the n-th (n= 0, 1 , ... k) bit eye stored in the register 41 are 
reversed and loaded to the data input terminal DTn with which a counter 21 
corresponds. The timing loaded is a time of MCLK becoming active, when it is in 
the condition, i.e., the condition that the output from the carry terminal RC is 
active, that the input to the load terminal LD is active. 

[0020] A counter 21 is counted up to the timing from which MCLK becomes 
active, and it becomes active outputting it from the carry terminal RC with which 
all the outputs of a counter become logic "I." Since the value which reversed the 



data stored in the register 41 is loaded to a counter 21 , whenever only the value 
with which the counter 21 was stored in the register 41 counts MCLK, the 
condition of the carry terminal RC becomes active. When MCLK becomes active 
in the condition that the carry terminal RC is active, the data stored in the 
register 41 are again loaded to a counter 21 as mentioned above. 
[0021] The extract means 3 comes to contain the flip-flop (FF) 31 which latches 
the carry signal which a counter 21 outputs, and AND circuit 32 which takes the 
output of this FF31, and the AND of MCLK. FF31 latches a carry signal to the 
timing of falling of MCLK. That is, from FF31, the carry signal with which only the 
width of face of MCLK was delayed is outputted by the output terminal Q. 
[0022] In AND circuit 32, the AND of the signal from the output terminal Q of 
FF31 and MCLK is taken, and MCLK inputted into AND circuit 32 only within the 
period when the active signal is outputted from the output terminal Q of FF31 is 
outputted as a clock signal. An epitome of actuation of the clock electronic 
switch described above outputs MCLK by which the pulse was thinned out only 
for the value stored in the register 41 from AND circuit 32. 
[0023] Drawing 3 thru/or drawing 5 are the timing diagrams in the clock 
electronic switch shown in drawing 2 . The value which the register 41 shown in 
drawing 2 shall store 4-bit data, shall carry out counting of the 4-bit data for a 
counter 21, and is stored in a register 41 explains actuation of the clock 



electronic switch at the time of "0", "1", and "2" below in hexadecimals. 
[0024] Drawing 3 is a timing diagram in case the data stored in a register 41 are 
"0." First, reset starts a counter 21 and FF31 at time of day tO, and the output of 
the condition 21 with active all that are the output bits of a counter 21, i.e., a 
counter, is set to "F", and outputs a signal with the active carry terminal RC. 
Moreover, the output terminal Q of FF31 outputs an active signal. 
[0025] And in time of day t1 , MCLK becomes active. At this time, since the carry 
terminal RC is active, its load terminal LD is active, and "F" which is the reversal 
value of the value "0" stored in the register 41 is loaded to a counter 21. 
Consequently, "F" is maintained and, as for the output of a counter 21 , the carry 
terminal RC maintains an active condition. 

[0026] If time of day t2 comes, MCLK becomes negative, FF31 latches the signal 
outputted from the carry terminal RC, but since the carry terminal RC is in an 
active condition in time of day t2, an active condition is maintained for the output 
terminal Q of FF31. Since the reversal value "F" of the value "0" stored in the 
register 41 is loaded to a counter 21 whenever henceforth becomes active 
[ MCLK ], the carry terminal RC of a counter 21 continues maintaining an active 
condition. Therefore, the output terminal Q of FF31 continues maintaining an 
active condition, and one input of AND circuit 32 becomes always active. 
Therefore, MCLK inputted into AND circuit 32 is not thinned out, and a clock 



electronic switch is outputted from AND circuit 32 by making MCLK into a clock 
signal. 

[0027] Drawing 4 is a timing diagram in case the data stored in a register 41 are 
"1." First, reset starts a counter 21 and FF31 at time of day tO, and the output of 
the condition 21 with active all that are the output bits of a counter 21, i.e., a 
counter, is set to "F", and outputs a signal with the active carry terminal RC. 
Moreover, the output terminal Q of FF31 outputs an active signal. 
[0028] And in time of day t1, MCLK becomes active. At this time, since the carry 
terminal RC is active, its load terminal LD is active, and the reversal value "E" of 
the value "1" stored in the register 41 is loaded to a counter 21. Therefore, the 
output of a counter 21 is set to "E" and reverses the carry terminal RC to a 
negative condition. 

[0029] In time of day t2, MCLK becomes negative, and although FF31 latches 
the signal outputted from the carry terminal RC, since the carry terminal RC is in 
a negative condition, in time of day t2, the output terminal Q of FF31 changes to 
a negative condition. MCLK becomes active at time of day t3, and a counter 21 
performs count-up rise actuation. Consequently, an output changes from "E" to 
"F" and the carry terminal RC changes to an active condition. 
[0030] In time of day t4, MCLK becomes negative, and although FF31 latches 
the signal outputted from the carry terminal RC, since the carry terminal RC is in 



an active condition, in time of day t4, the output terminal Q of FF31 changes to 
an active condition. In time of day t5, MCLK becomes active. At this time, since 
the carry terminal RC is active, its load terminal LD is active, and the reversal 
value "E" of the value "1" stored in the register 41 is loaded to a counter 21. 
Therefore, the output of a counter 21 is set to "E" and reverses the carry terminal 
RC to a negative condition. 

[0031] In time of day t6, MCLK becomes negative, and although FF31 latches 
the signal outputted from the carry terminal RC, since the carry terminal RC is in 
a negative condition, in time of day t6, the output terminal Q of FF31 changes to 
a negative condition. As mentioned above, if "1" is set as a register 41, the carry 
terminal RC will become active with a period twice the period of MCLK, and the 
output terminal Q of FF31 will become active with a period twice the period of 
MCLK in connection with this. Therefore, AND circuit 32 outputs the pulse of 
MCLK every other piece as a clock signal. 

[0032] Drawing 5 is a timing diagram in case the data stored in a register 41 are 
"2." First, reset starts a counter 21 and FF31 at time of day tO, and the output of 
the condition 21 with active all that are the output bits of a counter 21, i.e., a 
counter, is set to "F", and outputs a signal with the active carry terminal RC. 
Moreover, the output terminal Q of FF31 outputs an active signal. 
[0033] And in time of day t1 , MCLK becomes active. At this time, since the carry 



terminal RC is active, its load terminal LD is active, and the reversal value "D" of 
the value "2" stored in the register 41 is loaded to a counter 21. Therefore, the 
output of a counter 21 serves as M D" and reverses the carry terminal RC to a 
negative condition. 

[0034] In time of day t2, MCLK becomes negative, and although FF31 latches 
the signal outputted from the carry terminal RC, since the carry terminal RC is in 
a negative condition, in time of day t2, the output terminal Q of FF31 changes to 
a negative condition. MCLK becomes active at time of day t3, and a counter 21 
performs count-up rise actuation. Consequently, although an output changes 
from "D" to "E", the carry terminal RC maintains a negative condition. 
[0035] In time of day t4, MCLK becomes negative, and although FF31 latches 
the signal outputted from the carry terminal RC, since the carry terminal RC is in 
a negative condition, in time of day t4, the output terminal Q of FF31 maintains a 
negative condition. In time of day t5, MCLK becomes active. A counter 21 
performs count-up rise actuation. Consequently, an output changes from "E" to 
"F" and the carry terminal RC changes to an active condition. 
[0036] In time of day t6, MCLK becomes negative, and although FF31 latches 
the signal outputted from the carry terminal RC, since the carry terminal RC is in 
an active condition, in time of day t6, the output terminal Q of FF31 changes to 
an active condition. In time of day t7, MCLK becomes active. At this time, since 



the carry terminal RC is active, its load terminal LD is active, and the reversal 
value "D" of the value "2" stored in the register 41 is loaded to a counter 21. 
Therefore, the output of a counter 21 serves as "D" and reverses the carry 
terminal RC to a negative condition. 

[0037] In time of day t8, MCLK becomes negative, and although FF31 latches 
the signal outputted from the carry terminal RC, since the carry terminal RC is in 
a negative condition, in time of day t8, the output terminal Q of FF31 changes to 
a negative condition. As mentioned above, if "2" is set as a register 41, the carry 
terminal RC will become active with a period 3 times the period of MCLK, and 
the output terminal Q of FF31 will become active with a period 3 times the period 
of MCLK in connection with this. Therefore, AND circuit 32 outputs the pulse of 
MCLK every two pieces as a clock signal. 

[0038] In addition, in the gestalt of above-mentioned operation, a counter 21 
takes a count-up method, and although counted value was set to "F" when only 
the value stored in the register 41 carried out counting of the pulse of MCLK, it 
may adopt a count-down method for a counter 21. A carry signal will be 
outputted if a counter 21 will carry out the subtrahend of the value stored in the 
register if a count-down method is adopted, and counted value is set to "0." 
[0039] 

[Effect of the Invention] In order to acquire the clock signal of the frequency of 



arbitration by extracting the pulse of a master clock signal every predetermined 
time amount according to this invention, the circuit which generates two or more 
clock signals to coincidence, and the circuit which chooses a clock signal 
become unnecessary, and a circuit scale is reduced. Moreover, just before 
falling of the pulse of a master clock signal since it is set up so that it may start 
and may not lap immediately after, a hazard does not arise [ the timing which 
extracts a pulse ]. Therefore, normal actuation of equipment is guaranteed and 
the effectiveness that dependability improves is done so. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the conceptual diagram of the clock electronic switch in this 
invention. 

[Drawing 2] It is the detail drawing of the clock electronic switch of this invention. 
[Drawing 3] It is a timing diagram in the gestalt of operation of the 1st of this 
invention. 

[Drawing 4] It is a timing diagram in the gestalt of operation of the 2nd of this 
invention. 



[Drawing 5] It is a timing diagram in the gestalt of operation of the 3rd of this 
invention. 

[Drawing 6] It is drawing showing the clock electronic switch in the 1st former of 
this invention. 

[Drawing 7] Timing diagram **** of the clock electronic switch in the 1st former of 
this invention. 

[Drawing 8] It is drawing showing the clock electronic switch in the 2nd former of 
this invention. 

[Drawing 9] It is the timing diagram of the clock electronic switch in the 2nd 
former of this invention. 
[Description of Notations] 

1 Master Clock Generation Circuit 

2 Counting — Means 

3 Extract Means 

4 Setting Means 
21 Counter 

31 Flip-flop 

32 AND Circuit 
41 Register 
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0J (rMO, -trU^7^5 3ti, 5 2fcffitt 

«n*fflosEfbti:jiS«FUT, clki *as?w»cttj*'r 
»tT»ff-r*ia»3!j<iMMi5-j-*i:v^iaiJH««ft t*. w 

* li\ JStR L fci/ ^ p >y ^ tfttTtf Z> m 

[0006] $fc, aa^nifliaaiaaoasi^ii^-rt 
fo**6Bfj6o i ^ajR-r-s-tru^^ttiUfbfio 



(3) 



Wffl 2000-99188 



[0 0 0 7] 08tc*3V^Ts 6 1im?^D>?^t 
HISS, 6 2tt*^y^ 6 3ti^£U^X£, 64IJ7 

^iy* 6 2fiI§5£Ui>'X* 6 3tC 
19^^ tl/cfiI/-£ltV7.^ ^ n -y ^{i^cD^x^ftiSrr 
§i:*t'J-i^ttlAt5 0 7> FEDES6 4 ti, 
•y^5g£H]Sg6 1 (Diruy <7/U/X i: # <^ > * 6 2<D+ 

[0 0 0 8] iot, @9 0^D7^Mli, VX 

x* 6 3}cts^$n/-c{i{cisi;feBtra^i!iT-atij-r?>i: 

[0 0 0 9] 

[0010] *mmTiz. ±mmm&*m&?^<. m 
=&M«-f § c ^ £ g #j t -r „ 

[0 0 1 1 ] 

■rzmm^mt, ^x^^u-y^im^/wxmm-r 

[0 0 1 2] lUst^ 1 ^(^CotSt, mzL^&vmjiL 



-f\ VX * * D >y * fi^tc Pffi L ft 2 -< 5 > y T* ^ n -y 

<y *;vi/xy\ w»^ajyiS3£¥iafcj3t*siasffi^*t 

[0 0 13] W^2£Df6^T*(i, Wa^SfCtettSW 

%> 0 IS5t?«2<D%Wfc<tSi:> vx^D7 ^cotttB© 

&m« 0 t»*^3cD^H^T-ti, tf»¥&#&5£#aic 

[0 0 14] m&m3<DftffllC£&£ y *+'J-i^O 

£f Svx**a<y*^;UX^»ttrrs 0 »:R3i4<Df8 

unci**:, ii&snfc**y-ft^©{atBtfvx** 

a -y £{I^cQ/U/X<tcD$tfc!>;&£^ 5 ^yo-ffttfeaiR 
ttta^tlS^;l'XCDi|iI^rVX^^o-y >?m^<DJ^ 

[0 0 15] M«qf 5 cDfgB^T-tt, tttB^ISfi, 

ggo^-v y— m**-7x^^n>y^M^©/vi/x<otij^ 

i: S* £ vx ^ ^ a -y 4rffl|^o/<^* 1 offtt i: 
?X? ^ D -y *ra^©/<;l/*tf < a t) » /N-*f- K 

[0016] ttjRSeosiflTtt, W-a#lfiii, VX* 

^n-y ^{I-^cDy^XO— TaOi-y ^T'/^bX^rfta 
L, t&tii^mt. VX^i-D7 ^7^CD/Vl/XCDfte73£D 

x>y U -tU^^r^ >y S D WsRJR 6 OSSKk: 

i^t ^+'-1- ?{m<D'W7>m 

[0 0 17] W*«7 0«Wefi, atti#Sli> 7V7 

zry a -y ycom^j i: vx ^ ^ n -y zm^wmm* £ z 
m<D/wx £ m um*m-z>? n -y ^m#^a*«n* 0 

[0 0 18] 

»<o«fcg:H*^-r. litfcw, 2(±|ta¥K, 3tt 
ttffi^ISs 4 «IS«¥ST-feS 0 ffa^S2ti, -^o 
ffifcitf— %.<Dfflffl<D~?X5t-!7a-y ^{W^ (MCLK) 
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#a 4 Ltcmt^m clk ©/ wx*tf-»-r s t 

[0 0 19] H2K3fc»K©HJtlOJBI6k:43ltS^ny 
^UlUSg^To 0 2fc^£n&J:?f;:, vx3^a 

#ggfin If -y hW^-i/V^ 2 1 frf.4S„ U-v-"X£4 1 
(C^Stlfc^n (n = 0, 1, • • • k) H'-yFg© 

14, d- KS?L D^AAtfT^r-f 7«m IP 

[0 0 2 03 i3*?y$2 Hi, MCLKtfT^f^t 

£TtiH r l j {c^s^-^U-fiSg^R CfrbcomjjtfT 

?7--(7£teZ><, i3*>l/Z 2 1 ICteUiSX* 4 ltcfeffi 

* 2 1 ^i^x* 4 1 icftwsnrcmteim clk** 

*t 'J-«?R Ctf7^f-f L 
K^7^7 L -<ytc«:?.t, ±$iCDJ;5fc, U5>X*4 1 
(dS^^n^-r'-^^H^*^^^ 2 lfca-FSn 

[o o 2 i] j*W¥B3tt, ti^y^z itfm*jT5* 

t'J-i^77fn7'J7 77077 (FF) 3 1 
COF F 3 1 <DtH^*5ia*MC L KCOiia^t^ 
7> 3 2*$A/T?fcS. F F 3 1 14, 

BP^, F F 3 1 *r>£>«:, MC L K <Dipgf£WISg£ txfc 3- 

[0 0 2 2] 7yK@83 2tCtel/">T(i, F F 3 1 <DtB 
77$S» Q P> 0{f tMCLKi: cDft&IUltf i: 5. n, F 
F 3 1 Otiitl^Q^P.T'^^'.'^fS^A^^^nT 

^^siHiss<DK^s^-ri»i:, 1^X*4 ^C^g;SW2' 
nfc{ff^^t/V^X#fj^|£^nfc:MC L K^7VF[h)SS3 

2^p.tB^^n^o 

[0 0 2 3] 035:^Li5li, El 2 tc^nfc^ □ >y 
VWWmmcXM M*Wo @2I^ 

* 2 1 £4 ^y hcQx-**ItS5rr£kcDi: U bv>'X 

* 4 1 tc+S^^ni.M^ 1 6 l"oj . T l j fcj; 
Zf r 2 J cDi:^CD^O-y^^#|n!SScDi!)^J^Tt^ 

[0 0 2 4] 03&, 1/->*X^4 lKTOSnSr-^ 



roj -z°$>%>£%<DZ4i±=?-\-YX<$>z> a i=-f, B# 

gij t 0 X*t> V 2 1 fccfctJF F F 3 1 {C'J -fe h tffrfr 
t>, ioVl/f 2 1 ©tfctfjlfy hcO^T^T'^xf 7^t*c 
88, fitly ^2 1 com^ti TFJ fcfct), *t'J 

-SS^RC(i7^x-f y^fi^*ttl7^-r^o Sfc, FF 
3 1 OtB^^QfcT^-r-C^^^m^J-rSo 
[0 0 2 5] ^ LT, B#giJ t 1 fCfcl^T, MC L K#7 
yfi'T'i^So c<D£t, 4^ U-^R C«::^^■r 
^':/?-&&fr&^-Fffi?LD&7*7V:/T•;&»^, b 

i>'x*4 1 icfemzfttcm roj osfEfiT?^?. tfj 

[0 0 2 6] B$£U t 2fc^:5i:, MC L Ktf^jP-r-f 7 

iftD, ff3 nmy-«?RCfr5ft^nsi 

CttT'^X'f yo«»-e*SOTf, F F 3 1 CDtB^ffi? 
Qt7^f^7©Wifif?n5o MCLK 

^7i"f-f7i:««K, u-i>"x^4 i tct&wstifcfl 

roj <omm tfj 2 ltn-Ksns/t 

*^y^2 lO*1- l J-iS?RCIi77f-i'7'^ 
8B*j|tJ$UttW-S. foT> F F 3 l«0m^?Q*>7 

tcA7\)^ni.MC LKH:flB3lfrft5<ri:tf:S:<, ^a-y 
^WfflelSSU:, MC L K£?n-y 7{f^i; LT7V F@ 
S§3 2^6HJ*-rSo 
[0 0 2 7] 0 4ti, U^X*4 lfC^^n^v 2 '-^ 

£U t 0 2 l *5<t If F F 3 He U -fe«y httfrfr 

0, 7J>7>*2 1 cDffiTje-y hO^T*7^f-f7*!5:tt 
91, BP*, ijWZZ KDttJTjti r F J tftO, 

-jfS : ?RCf47*7 L -r^'*e^*a73-r*o ff 

[0 0 2 8] L-T, B^gijt. 1 lCfcV>TMC L K^T^7 
T-J-ftftZ* £(Dt%, ++ l J-WRCti7^f^ 

x^4 i idfamztircm r 1 j ©sfEfB tej tfftv-y 
TEJ U -S?RC li^tf^-f y^^fti-^ 

[0 0 2 9] BfglJ t 2tC*3V^T, MCLKtfMf^7 
h&D, F F 3 lU^irU— C*^a*«nS<i 
t«7fff5*i, Kpg'J t 2 (cfcV^T, +^>J-fi^?R 
Ctt^^-rrftttSl^feS^*, F F 3 1 ©m^ffi? 
Qt^^-x^^mi'N^^fb-r^o B#giJt 37MCL 
Ktf/yf^tSU, ts^is* 2 lii*7yh777 
T'y7°tb{t*fT-5o ^<D|S*, m^jjV r E J *^P> TFj 
^tmtL, *+U-«?RCtt7^f^y*4«SI'\t 
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[0 0 3 0] BfgiJ t 4 fCfcl^T, MCLKSMf^^ 
£:&y, FF3 1tt*t'J-SfRCfr&lti^Sn5i 
f^7 7ft5^ B$S!| t 4 fCfeV^T, 4HrU— W?R 
C«7^T-wra:«!l|-P*Sfe«>, F F 3 1 

T, MCLKA7^f^7i:S5. dcoh^, + — 

f^mt), u->"x*4 ltiifijnftt ru cos 

^>^2 lCOth^lli TEJ fcftD, *t'J-«fRCtt 

[0 0 3 1 ] PfglJ t 6tCi5^T, MC L K^*^ff-f7 
F F 3 n±+-vU-Sffl?RC^€>tbi^$n5M 
Bt£lJ t 6{C*5^T, *-vy-fi$?R 
Ctt^Jif-^^^ttHB-PfeS/tft, F F 3 1 ©fcWjSSB 1 

v-"7.^4 uc r i j tfts^nsi, +t'J-«?Rc 

n(C#V\ F F 3 1 ©ttS^jfiSS^QfcMC L K©IS|0 2 

fi, ^av^fl^i: LTM C LKO^;W4 1 fflMsSrfc: 

[0 0 3 2] @5&, U-^X^ 4 1 tCfgiCfi^ftSx-* 
I" 2 J -C**fc£<Z>*>f£.?-\r-l"T?&*. £f\ B# 
t 0 T'# * 2 1 *5 «fctf F F 3 1 IC y -fa >y htffrfr 
K>, 2 1 <DttJ*e<y hflO^TtfT^-yvrfctt 

& BP-S, ilWZZ \<D&t)te TFJ fcftO, 
-4Si?R Cti7^-r^7 r ^fg^(±J^-ri»o Sfc, FF 

[0 0 3 3] ■?• LTv B#£ijt lfcfcl^TMC LK#7"* 

X^4 UcfiMBSttteffi r 2 j ©5$eI Tdj 

92 1 tea— K£ft-5 0 6£oT, *Dy^2 1<Otil*li 

[0 0 3 4] B#£iJ t 2fc33U">T, MC L Ktf^tfxf 7" 
«t#y, F F 3 ltt+t "J-HSf R C*5tH*?tl5i 

R Ctt**t J r<f ^fctfcfiT'&Sfrtf), F F 3 1 Otii*4S 
?Qt»*«r-r-f ^'sfttttt'StXftr*. B^giJt 3T-MC 

^7yyiMlT 3 0 m^rt* Tdj *»6 

TEJ 'Sfcgftrr**^ *~YV-fft¥-RClZ*#T->(7 

[0 0 3 5] B#£iJ t 4tc*5^T, MC L K[iMf-f7 
fc&y, FF3 ltt*f U-ffl^RCfrSffl^SnSM 
§*7 7ft5tf, BtSUt 4fc:fc^T, SB^R 
C«^^T--f^m^T^5rcto, F F 3 1 ©ffl^Sf 



TFJ 'sfcSMbU *t'J-i(ii?RC{47i'r-f7«:tt 
[0 0 3 6] B#SU t 6fCfeV^T, MC L Kfi^^x-cT* 

h&y, FF3 nmv-iSfRc^eiW^jnss 

^7 7^5^ BfgiJt 6(Ct3V>T, *+y-W?R 

ci*Tt^j7t£ymx*$>2>rztb, f f 3 1 oin^ef 

QtT^'fi'Z^ffi'vtlfttlio BfgiJt 7(C45V> 

TVT-r&y, u->"x^4 ncfamznrcm r2j ok 

fsfi TDJ tfi3?VZ2 lto-Hsns. for, * 
[0 0 3 7] B#giJ t 8tC*5V>T, MC L K^fr^T" 

t&y, f f 3 Hi^r-vu-4S?R c^e>tb7j?n5m 

Ctt*#T--f 7fctt!irefc5fci6* F F 3 1 Otti734Si? 

S>*#4 1(C T2J tfigS^n^i:, *t'J-«ffRC 
tiMC L K<Dffl$R<D3in<Dffl}ffiT?T-t?7''<~7£.t3:*)^ £ 
ntC#V\ FF3 l-WtH^jflS? QfcMC 
fg<DMI^T7'^7 L -i'Z"i:^:§o tot, 7>KH1SS3 2 

[0 0 3 8] ±xE©^SSO0^lCt5l/>T«s *■> 

V^2 1 \tt)+>Z/YTV7-f53Vkh K>. U->*X^1K 

u A^vhfiA^ roj jc^st+^y-o^a^-r 

[0 0 3 9] 

[ms^ffi#^uiBj§] 

[0 1] *«WKi4B*t*i'Ci'y^«IS|5itto«fcg:Blt»* 
[0 2] *«^O^ny^«ieiHlttO»ai|gT*So 
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[0 4] #f2lU3©S2©Hffi©JBffifctett**^A^ + 
[0 5] *«WOS3©SUSOJK86tcfeltS*-l'A^-+ 

[0 8] *«^0S2 0fi£*»CfcttS^n-y^«I»liIIS 



[0 9] 2 *n«y*«WHHI 
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